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Th
e 
W
at
er
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o
u
rc
es
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am
,
 
sit
u
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ed
 
o
n
 
th
e 
W
in
em
a 
N
at
io
n
al
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re
st
,
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ch
ar
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th
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rt
 
o
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t c
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Fl
o
w
,
 
ch
an
n
el
 
m
o
rp
ho
lo
gy
,
 
an
d 
fis
he
rie
s 
da
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er
e 
co
lle
ct
ed
,
 
co
m
pi
le
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an
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an
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yz
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ar
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io
n
 
o
f t
he
 
fis
he
rie
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w
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ht
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ai
m
s.
 
 
Th
e 
fis
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f m
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n
th
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im
u
m
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al
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m
et
ho
ds
.
 
 
A
n
 
in
cr
em
en
ta
l f
lo
w
 
m
o
de
l (
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A
B
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M
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to
 
de
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rm
in
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co
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en
de
d 
m
in
im
u
m
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o
n
th
ly
 
fis
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rie
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st
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flo
w
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rie
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ha
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te
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w
s,
 
ar
e 
su
pe
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A
B
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M
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.
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an
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gh
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en
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n
el
 
m
ai
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ta
in
in
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w
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in
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u
gh
 
an
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o
f b
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se
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m
en
t t
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n
sp
o
rt
 
re
la
tio
n
sh
ip
s.
 
 
Th
e 
fo
llo
w
in
g 
re
po
rt
 
is 
a 
su
m
m
ar
iz
at
io
n
 
o
f t
he
 
st
ep
s 
ta
ke
n
 
to
 
de
te
rm
in
e 
fis
he
rie
s 
ha
bi
ta
t f
lo
w
 
re
co
m
m
en
da
tio
n
s 
fo
r 
th
e 
ad
jud
ic
at
io
n
 
pr
o
ce
ss
.
 
 
It 
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ep
ar
ed
 
to
 
di
ss
em
in
at
e 
da
ta
 
to
 
re
so
u
rc
e 
pe
rs
o
n
n
el
 
fo
r 
u
se
 
in
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re
st
 
m
an
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em
en
t d
ec
isi
o
n
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et
ho
ds
 
 
Fi
v
em
ile
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ee
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is 
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h o
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flo
w
s 
28
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1 
m
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s 
to
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n
flu
en
ce
 
w
ith
 
th
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N
o
rt
h 
Fo
rk
 
o
f t
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Sp
ra
gu
e 
Ri
v
er
.
 
 
O
w
n
er
sh
ip
 
is 
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m
ix
tu
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o
f p
riv
at
e 
(51
%
) a
n
d 
U
SF
S 
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%
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A
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lo
w
er
m
o
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Se
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e 
bo
u
n
da
ry
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riv
er
m
ile
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M
) 1
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9 
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°
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N
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12
1°
07
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W
), t
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st
re
am
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a 
dr
ai
n
ag
e 
ar
ea
 
o
f 3
5.
4 
m
i².
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o
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w
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flo
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o
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at
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u
t R
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16
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ee
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tio
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ev
en
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.
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U
SF
S 
St
re
am
 
Su
rv
ey
.
 
 
Th
is 
re
ac
h 
w
as
 
ch
ar
ac
te
riz
ed
 
as
 
a 
lo
w
 
gr
ad
ie
n
t (
<
1%
), n
o
n
-
sin
u
o
u
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tc
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o
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iv
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w
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gr
av
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su
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at
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an
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lo
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o
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co
v
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fro
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w
o
o
dy
 
de
br
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u
n
de
rc
u
t b
an
ks
,
 
an
d 
po
ck
et
w
at
er
 
po
o
l f
o
rm
at
io
n
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Th
er
e 
ar
e 
n
o
 
kn
o
w
n
 
re
co
rd
s 
o
f n
at
iv
e 
fis
h 
in
 
Fi
v
em
ile
 
Cr
ee
k 
pr
io
r 
to
 
th
e 
st
o
ck
in
g 
o
f b
ro
o
k 
tr
o
u
t i
n
 
19
40
 
an
d 
19
44
 
an
d 
ra
in
bo
w
 
tr
o
u
t f
ro
m
 
19
43
 
to
 
19
57
 
by
 
th
e 
O
re
go
n
 
D
ep
ar
tm
en
t o
f F
ish
 
an
d 
W
ild
lif
e.
 
 
Pr
es
en
tly
,
 
re
db
an
d 
tr
o
u
t a
n
d 
br
o
w
n
 
tr
o
u
t o
cc
u
r 
in
 
th
e 
st
re
am
.
 
 Th
e 
Ph
ys
ic
al
 
H
ab
ita
t S
im
u
la
tio
n
 
Sy
st
em
 
(P
H
A
B
SI
M
) w
as
 
u
se
d 
to
 
m
o
de
l f
ish
 
ha
bi
ta
t i
n
 
th
e 
st
re
am
 
an
d 
to
 
m
ak
e 
flo
w
 
re
co
m
m
en
da
tio
n
s.
 
 
Th
e 
pr
o
to
co
l f
o
r 
u
sin
g 
PH
A
B
SI
M
 
is 
de
sc
rib
ed
 
in
 
de
ta
il 
el
se
w
he
re
 
(M
ilh
o
u
s 
et
 
al
.
 
19
89
) a
n
d 
o
n
ly
 
a 
br
ie
f o
v
er
v
ie
w
 
w
ill
 
be
 
m
ad
e 
he
re
.
 
 
Th
e 
pu
rp
o
se
 
o
f 
PH
A
B
SI
M
 
is 
to
 
sim
u
la
te
 
a 
re
la
tio
n
sh
ip
 
be
tw
ee
n
 
st
re
am
flo
w
 
an
d 
ph
ys
ic
al
 
ha
bi
ta
t f
o
r 
v
ar
io
u
s 
sp
ec
ie
s 
an
d 
lif
es
ta
ge
s 
o
f f
ish
.
 
 
It 
co
n
sis
ts
 
o
f o
v
er
la
yi
n
g 
hy
dr
au
lic
 
sim
u
la
tio
n
s 
th
at
 
re
pr
es
en
t t
he
 
ph
ys
ic
al
 
pr
o
pe
rt
ie
s 
o
f t
he
 
st
re
am
 
ch
an
n
el
 
w
ith
 
H
ab
ita
t S
u
ita
bi
lit
y 
In
de
x
 
(H
SI
) c
u
rv
es
 
th
at
 
re
pr
es
en
t t
he
 
bi
o
lo
gi
ca
l a
de
qu
ac
y 
o
f t
he
se
 
ph
ys
ic
al
 
pr
o
pe
rt
ie
s 
fo
r 
a 
pa
rt
ic
u
la
r 
sp
ec
ie
s 
an
d 
lif
es
ta
ge
.
 
 
Co
m
bi
n
in
g 
th
e 
ph
ys
ic
al
 
pr
o
pe
rt
ie
s 
w
ith
 
th
e 
su
ita
bi
lit
y 
cu
rv
es
 
pr
o
du
ce
s 
th
e 
ha
bi
ta
t q
u
an
tit
y 
an
d 
qu
al
ity
 
av
ai
la
bl
e 
fo
r 
u
se
.
 
 
 
 In
 
fie
ld
 
m
ea
su
re
m
en
ts
,
 
ea
ch
 
tr
an
se
ct
 
is 
di
v
id
ed
 
in
to
 
ce
lls
 
in
 
w
hi
ch
 
de
pt
h 
an
d 
v
el
o
ci
ty
 
ar
e 
m
ea
su
re
d 
o
v
er
 
a 
n
u
m
be
r 
o
f d
isc
ha
rg
es
.
 
 
Ce
ll-
by
-
ce
ll 
de
pt
hs
 
an
d 
v
el
o
ci
tie
s 
ar
e 
th
en
 
sim
u
la
te
d 
o
v
er
 
a 
ra
n
ge
 
o
f f
lo
w
s 
u
sin
g 
st
an
da
rd
 
hy
dr
au
lic
 
m
o
de
lin
g 
te
ch
n
iq
u
es
 
pa
ck
ag
ed
 
in
to
 
th
e 
PH
A
B
SI
M
 
co
m
pu
te
r 
so
ftw
ar
e 
[p
ro
pe
r 
PH
A
B
SI
M
 
m
o
de
lin
g 
an
d 
ca
lib
ra
tio
n
 
is 
te
ch
n
ic
al
ly
 
th
e 
m
o
st
 
di
ffi
cu
lt 
st
ep
 
in
 
an
al
yz
in
g 
in
st
re
am
 
flo
w
s 
(M
ilh
o
u
s 
et
 
al
.
 
19
89
), a
n
d 
is 
to
o
 
co
m
pl
ic
at
ed
 
to
 
di
sc
u
ss
 
he
re
]. 
 
Su
bs
tr
at
e 
is 
m
ea
su
re
d 
o
n
ce
 
an
d 
as
su
m
ed
 
to
 
n
o
t c
ha
n
ge
 
o
v
er
 
th
e 
st
u
dy
 
pe
rio
d 
o
f o
n
e 
fie
ld
 
se
as
o
n
.
 
 
It 
is 
as
su
m
ed
 
th
at
 
th
e 
w
o
rt
h 
o
f a
 
ce
ll 
fo
r 
fis
h 
ha
bi
ta
t i
s 
de
te
rm
in
ed
 
by
 
w
ha
t t
he
 
su
ita
bi
lit
y 
o
f t
he
 
de
pt
h,
 
v
el
o
ci
ty
,
 
an
d 
su
bs
tr
at
e 
(re
pr
es
en
te
d 
by
 
H
SI
 
cu
rv
es
 
) w
o
u
ld
 
be
 
at
 
a 
pa
rt
ic
u
la
r 
di
sc
ha
rg
e.
 
 
H
SI
 
cu
rv
e 
v
al
u
es
 
v
ar
y 
fro
m
 
ze
ro
 
(un
su
ita
bl
e) 
to
 
o
n
e 
(op
tim
al
) a
n
d 
w
er
e 
de
v
el
o
pe
d 
fo
r 
ea
ch
 
sp
ec
ie
s 
an
d 
lif
es
ta
ge
 
fo
r 
th
e 
U
pp
er
 
K
la
m
at
h 
Ri
v
er
 
B
as
in
 
by
 
a 
re
gi
o
n
al
 
pa
n
el
 
o
f e
x
pe
rt
s 
u
sin
g 
pu
bl
ish
ed
 
cu
rv
es
,
 
ex
ist
in
g 
da
ta
,
 
an
d 
pr
o
fe
ss
io
n
al
 
jud
ge
m
en
t. 
 
Ea
ch
 
ce
ll 
ha
s 
an
 
o
v
er
al
l 
su
ita
bi
lit
y 
de
riv
ed
 
fro
m
 
th
e 
pr
o
du
ct
 
o
f t
he
 
su
ita
bi
lit
y 
fo
r 
de
pt
h,
 
v
el
o
ci
ty
,
 
an
d 
su
bs
tr
at
e.
 
 
Fo
r 
ex
am
pl
e,
 
a 
ce
ll 
w
ith
 
a 
de
pt
h 
su
ita
bi
lit
y 
o
f 1
.
0,
 
v
el
o
ci
ty
 
su
ita
bi
lit
y 
o
f 0
.
5,
 
an
d 
su
bs
tr
at
e 
su
ita
bi
lit
y 
o
f 0
.
5 
w
o
u
ld
 
ha
v
e 
an
 
o
v
er
al
l s
u
ita
bi
lit
y 
o
f 0
.
25
 
(i.
e.
,
 
1.
0 
x
 
0.
5 
x
 
0.
5 
=
 
0.
25
).  
Th
e 
PH
A
B
SI
M
 
m
o
de
l u
se
s 
sim
u
la
te
d 
de
pt
hs
 
an
d 
v
el
o
ci
tie
s,
 
an
d 
re
co
rd
ed
 
su
bs
tr
at
e,
 
to
 
de
te
rm
in
e 
th
e 
o
v
er
al
l s
u
ita
bi
lit
y 
fo
r 
ea
ch
 
in
di
v
id
u
al
 
ce
ll 
at
 
a 
gi
v
en
 
di
sc
ha
rg
e.
 
 Th
e 
su
m
 
o
f t
he
 
su
rfa
ce
 
ar
ea
 
o
f e
ac
h 
ce
ll 
th
at
 
co
n
ta
in
s 
fis
h 
ha
bi
ta
t, 
ca
lle
d 
W
ei
gh
te
d 
U
sa
bl
e 
A
re
a 
(W
U
A
), i
s 
ex
pr
es
se
d 
as
 
u
n
its
 
o
f f
t²/
10
00
 
fe
et
 
o
f s
tr
ea
m
 
le
n
gt
h.
 
 
W
e 
pr
o
du
ce
d 
tw
o
 
qu
an
tit
ie
s 
o
f h
ab
ita
t. 
 
“
To
ta
l W
ei
gh
te
d 
U
sa
bl
e 
A
re
a”
 
is 
al
l a
v
ai
la
bl
e 
ha
bi
ta
t, 
re
ga
rd
le
ss
 
o
f t
he
 
o
v
er
al
l s
u
ita
bi
lit
y 
o
f 
ea
ch
 
in
di
v
id
u
al
 
ce
ll.
 
 
Th
er
ef
o
re
 
an
y 
ce
ll 
w
ith
 
an
y 
su
ita
bi
lit
y 
(i.
e.
,
 
o
v
er
al
l s
u
ita
bi
lit
y 
gr
ea
te
r 
th
an
 
ze
ro
) i
s 
in
cl
u
de
d 
in
 
th
e 
su
m
m
at
io
n
 
o
f u
sa
bl
e 
su
rfa
ce
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ar
ea
.
 
Ce
lls
 
w
ith
 
o
v
er
al
l s
u
ita
bi
lit
y 
o
f 0
.
75
 
o
r 
gr
ea
te
r 
is 
in
cl
u
de
d 
in
 
“
>
75
%
 
W
ei
gh
te
d 
U
sa
bl
e 
A
re
a”
.
 
 
 
“
To
ta
l W
U
A
”
 
is 
th
er
ef
o
re
 
de
fin
ed
 
as
 
th
e 
to
ta
l 
am
o
u
n
t o
f h
ab
ita
t a
v
ai
la
bl
e 
fo
r 
u
se
,
 
w
he
th
er
 
th
e 
qu
al
ity
 
is 
hi
gh
 
o
r 
lo
w
,
 
w
he
re
as
 
“
>
75
%
 
W
U
A
”
 
is 
th
at
 
am
o
u
n
t o
f t
he
 
to
ta
l h
ab
ita
t t
ha
t r
an
ks
 
as
 
o
pt
im
al
 
ha
bi
ta
t. 
 Co
n
tin
u
o
u
s 
w
at
er
 
te
m
pe
ra
tu
re
 
w
as
 
co
lle
ct
ed
 
w
ith
 
a 
da
ta
lo
gg
er
 
at
 
riv
er
 
el
ev
at
io
n
 
45
65
’
 
(R
M
 
11
.
0)
 
fro
m
 
19
92
-
97
.
 
 
Th
e 
da
ta
lo
gg
er
 
al
so
 
re
co
rd
ed
 
co
n
tin
u
o
u
s 
w
at
er
 
el
ev
at
io
n
 
in
 
th
e 
cr
ee
k,
 
fro
m
 
w
hi
ch
 
a 
hy
dr
o
gr
ap
h 
w
as
 
de
v
el
o
pe
d 
fo
r 
w
at
er
 
ye
ar
s 
19
93
-
19
95
 
(F
ig
u
re
 
1) 
an
d 
3-
ye
ar
 
m
o
n
th
ly
 
m
ed
ia
n
 
di
sc
ha
rg
e 
v
al
u
es
 
w
er
e 
ca
lc
u
la
te
d.
 
 
U
sin
g 
a 
re
gi
o
n
al
 
pr
ed
ic
tiv
e 
m
o
de
l d
ev
el
o
pe
d 
by
 
P.
 
B
ak
ke
 
o
f t
he
 
W
in
em
a 
N
at
io
n
al
 
Fo
re
st
’
s 
W
at
er
 
R
es
o
u
rc
es
 
Te
am
 
(un
pu
bl
ish
ed
 
da
ta
), t
he
se
 
3-
ye
ar
 
m
o
n
th
ly
 
m
ed
ia
n
s 
w
er
e 
u
se
d 
to
 
pr
ed
ic
t l
o
n
g-
te
rm
 
(30
-
ye
ar
) m
o
n
th
ly
 
m
ed
ia
n
s 
fo
r 
Fi
v
em
ile
 
Cr
ee
k,
 
pr
o
v
id
in
g 
a 
st
ar
tin
g 
po
in
t f
ro
m
 
w
hi
ch
 
to
 
re
co
m
m
en
d 
m
o
n
th
ly
 
v
al
u
es
 
fo
r 
fis
h 
ha
bi
ta
t. 
 
B
as
ed
 
o
n
 
th
e 
am
o
u
n
t o
f d
isc
ha
rg
e 
pr
es
en
t f
o
r 
a 
pa
rt
ic
u
la
r 
m
o
n
th
,
 
w
e 
an
al
yz
ed
 
ho
w
 
m
u
ch
 
to
ta
l a
n
d 
o
pt
im
al
 
ha
bi
ta
t w
o
u
ld
 
be
 
av
ai
la
bl
e 
fo
r 
al
l l
ife
st
ag
es
 
pr
es
en
t d
u
rin
g 
th
at
 
m
o
n
th
,
 
an
d 
ad
jus
te
d 
o
u
r 
flo
w
 
re
co
m
m
en
da
tio
n
 
to
 
m
ax
im
iz
e 
fis
h 
ha
bi
ta
t. 
 
W
e 
ra
re
ly
 
re
co
m
m
en
de
d 
a 
m
in
im
u
m
 
flo
w
 
o
f m
o
re
 
w
at
er
 
th
an
 
is 
av
ai
la
bl
e 
ac
co
rd
in
g 
to
 
th
e 
lo
n
g-
te
rm
 
m
o
n
th
ly
 
pr
ed
ic
tio
n
.
 
 
O
th
er
 
an
ec
do
ta
l 
da
ta
 
(e.
g.
,
 
w
at
er
 
te
m
pe
ra
tu
re
,
 
u
ps
tr
ea
m
 
di
v
er
sio
n
s) 
w
er
e 
al
so
 
co
n
sid
er
ed
 
w
he
n
 
se
le
ct
in
g 
a 
m
o
n
th
ly
 
di
sc
ha
rg
e 
v
al
u
e.
 
 
H
ab
ita
t r
eq
u
ire
m
en
ts
 
o
f 
th
re
at
en
ed
/e
n
da
n
ge
re
d 
an
d 
se
n
sit
iv
e 
fis
h 
sp
ec
ie
s 
th
at
 
cu
rr
en
tly
 
ex
ist
 
in
 
th
e 
st
re
am
 
w
er
e 
gi
v
en
 
pr
io
rit
y 
o
v
er
 
o
th
er
 
sp
ec
ie
s.
 
 
 Se
di
m
en
t m
o
v
em
en
t d
at
a 
w
er
e 
co
lle
ct
ed
,
 
an
al
yz
ed
,
 
an
d 
u
se
d 
to
 
de
te
rm
in
e 
a 
ha
bi
ta
t m
ai
n
te
n
an
ce
 
 
(ch
an
n
el
 
m
ai
n
te
n
an
ce
) d
isc
ha
rg
e.
 
 
Fl
o
w
s 
ab
o
v
e 
th
e 
ha
bi
ta
t m
ai
n
te
n
an
ce
 
di
sc
ha
rg
e 
w
er
e 
de
te
rm
in
ed
 
to
 
be
 
th
o
se
 
n
ec
es
sa
ry
 
to
 
m
ai
n
ta
in
 
a 
fu
n
ct
io
n
in
g 
st
re
am
 
ch
an
n
el
 
an
d 
th
er
eb
y 
m
ai
n
ta
in
 
th
e 
fis
h 
ha
bi
ta
t. 
 
Fo
r 
m
o
re
 
in
fo
rm
at
io
n
 
o
n
 
ch
an
n
el
 
m
ai
n
te
n
an
ce
 
re
su
lts
,
 
se
e 
th
e 
co
rr
es
po
n
di
n
g 
ch
an
n
el
 
m
ai
n
te
n
an
ce
 
fo
ld
er
 
fo
r 
th
is 
st
re
am
.
 
 
In
 
in
st
an
ce
s 
w
he
re
 
th
e 
PH
A
B
SI
M
-
de
te
rm
in
ed
 
fis
h 
ha
bi
ta
t d
isc
ha
rg
e 
v
al
u
e 
ex
ce
ed
ed
 
th
e 
fis
h 
ha
bi
ta
t m
ai
n
te
n
an
ce
 
di
sc
ha
rg
e 
v
al
u
e,
 
th
e 
ha
bi
ta
t m
ai
n
te
n
an
ce
 
v
al
u
e 
w
as
 
u
se
d 
as
 
th
e 
m
o
n
th
ly
 
re
co
m
m
en
da
tio
n
.
 
 
Fo
r 
ex
am
pl
e,
 
if 
20
.
0 
cf
s 
w
as
 
de
te
rm
in
ed
 
to
 
pr
o
v
id
e 
ad
eq
u
at
e 
fis
h 
ha
bi
ta
t f
o
r 
a 
gi
v
en
 
m
o
n
th
,
 
an
d 
flo
w
s 
o
f 3
0.
0 
cf
s 
an
d 
gr
ea
te
r 
w
er
e 
de
te
rm
in
ed
 
to
 
be
 
th
e 
flo
w
s 
n
ee
de
d 
fo
r 
ha
bi
ta
t m
ai
n
te
n
an
ce
,
 
th
en
 
20
.
0 
cf
s 
w
o
u
ld
 
be
 
th
e 
m
in
im
u
m
 
fis
h 
flo
w
 
re
co
m
m
en
da
tio
n
.
 
 
A
ll 
n
at
u
ra
l 
flo
w
s 
be
tw
ee
n
 
0 
an
d 
20
.
0 
cf
s 
w
o
u
ld
 
be
 
de
fin
ed
 
as
 
n
ec
es
sa
ry
 
fo
r 
fis
h 
ha
bi
ta
t. 
 
W
he
n
 
n
at
u
ra
l f
lo
w
s 
ex
ce
ed
ed
 
30
 
cf
s,
 
al
l w
at
er
 
w
o
u
ld
 
be
 
de
fin
ed
 
as
 
n
ec
es
sa
ry
 
fo
r 
m
ai
n
ta
in
in
g 
fis
h 
ha
bi
ta
t. 
 
If 
th
e 
fis
h 
ha
bi
ta
t m
ai
n
te
n
an
ce
 
v
al
u
e 
ha
d 
be
en
 
15
 
cf
s,
 
th
en
 
15
 
cf
s 
w
o
u
ld
 
be
 
se
le
ct
ed
 
as
 
th
e 
fin
al
 
flo
w
 
re
co
m
m
en
da
tio
n
 
v
al
u
e 
fo
r 
th
at
 
m
o
n
th
.
 
 
 
 
R
es
u
lts
/D
isc
u
ss
io
n
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W
at
er
 
te
m
pe
ra
tu
re
s 
w
er
e 
m
o
de
ra
te
d 
by
 
th
e 
st
ro
n
g 
sp
rin
g 
in
flu
en
ce
,
 
an
d 
av
er
ag
ed
 
ar
o
u
n
d 
16
°
C 
in
 
th
e 
su
m
m
er
 
an
d 
6°
C 
in
 
th
e 
w
in
te
r 
du
rin
g 
th
e 
pe
rio
d 
o
f 1
99
2-
19
96
 
w
he
n
 
w
e 
re
co
rd
ed
 
te
m
pe
ra
tu
re
 
da
ta
 
(T
ab
le
 
1,
 
Fi
gu
re
s 
2 
th
ro
u
gh
 
8).
 
 
W
at
er
 
te
m
pe
ra
tu
re
 
n
ev
er
 
dr
o
pp
ed
 
be
lo
w
 
3°
C 
du
rin
g 
th
e 
w
in
te
r 
(F
ig
u
re
s 
3 
th
ro
u
gh
 
8).
 
 
Te
m
pe
ra
tu
re
s 
di
d 
ex
ce
ed
 
20
°
C 
ea
ch
 
ye
ar
 
th
at
 
su
m
m
er
 
te
m
pe
ra
tu
re
 
w
as
 
re
co
rd
ed
 
(T
ab
le
 
1,
 
Fi
gu
re
s 
4 
th
ro
u
gh
 
7),
 
w
hi
ch
 
is 
w
el
l a
bo
v
e 
th
e 
st
an
da
rd
 
o
f 1
7.
8°
C 
se
t b
y 
th
e 
O
re
go
n
 
D
ep
ar
tm
en
t o
f E
n
v
iro
n
m
en
ta
l Q
u
al
ity
 
fo
r 
tr
o
u
t (
B
o
yd
 
an
d 
St
u
rd
ev
an
t 1
99
6).
 
 
 
Se
v
en
 
cr
o
ss
 
se
ct
io
n
s,
 
3 
rif
fle
s 
an
d 
4 
gl
id
es
,
 
w
er
e 
es
ta
bl
ish
ed
 
in
 
19
92
 
n
ea
r 
th
e 
da
ta
lo
gg
er
 
sit
e 
to
 
re
pr
es
en
t t
he
 
fis
h 
ha
bi
ta
t i
n
 
th
e 
st
re
am
 
re
ac
h 
(F
ig
u
re
 
9).
 
 
Po
o
l h
ab
ita
t c
o
m
pr
ise
d 
o
n
ly
 
6%
 
o
f t
he
 
su
rv
ey
ed
 
st
re
tc
h 
o
f s
tr
ea
m
 
an
d 
th
er
ef
o
re
 
n
o
 
po
o
l c
ro
ss
 
se
ct
io
n
s 
w
er
e 
in
cl
u
de
d 
in
 
th
e 
PH
A
B
SI
M
 
an
al
ys
is.
 
 
W
at
er
 
su
rfa
ce
 
el
ev
at
io
n
s 
an
d 
ce
ll 
v
el
o
ci
tie
s 
(F
ig
u
re
s 
10
 
th
ro
u
gh
 
16
) w
er
e 
co
lle
ct
ed
 
o
n
 
fo
u
r 
o
cc
as
io
n
s 
at
 
di
sc
ha
rg
es
 
o
f 1
9.
5,
 
43
.
6,
 
an
d 
84
.
8 
cf
s,
 
an
d 
w
er
e 
u
se
d 
fo
r 
PH
A
B
SI
M
 
m
o
de
l c
al
ib
ra
tio
n
 
an
d 
sim
u
la
tio
n
s.
 
 
Th
e 
rif
fle
 
cr
o
ss
 
se
ct
io
n
s 
w
er
e 
sh
al
lo
w
 
(ge
n
er
al
ly
 
<
 
2 
ft)
,
 
an
d 
v
el
o
ci
tie
s 
ap
pr
o
ac
he
d 
6 
cf
s 
at
 
rif
fle
 
2 
at
 
th
e 
hi
gh
 
ca
lib
ra
tio
n
 
di
sc
ha
rg
e 
bu
t g
en
er
al
ly
 
re
m
ai
n
ed
 
be
tw
ee
n
 
1 
an
d 
4 
ft/
s 
fo
r 
m
o
st
 
ce
lls
 
ac
ro
ss
 
th
e 
cr
o
ss
 
se
ct
io
n
s.
 
 
D
ep
th
s 
in
 
th
e 
gl
id
e 
cr
o
ss
 
se
ct
io
n
s 
w
er
e 
m
u
ch
 
de
ep
er
 
(up
 
to
 
4 
ft)
 
an
d 
v
el
o
ci
tie
s 
n
ev
er
 
ex
ce
ed
ed
 
4 
ft/
s 
at
 
gl
id
e 
2 
o
r 
3 
ft/
s 
at
 
th
e 
re
m
ai
n
in
g 
gl
id
e 
cr
o
ss
 
se
ct
io
n
s 
at
 
th
e 
hi
gh
es
t c
al
ib
ra
tio
n
 
di
sc
ha
rg
e.
 
 
Th
e 
H
SI
 
cu
rv
es
 
w
er
e 
sim
ila
r 
be
tw
ee
n
 
re
db
an
d 
an
d 
br
o
w
n
 
tr
o
u
t, 
w
hi
ch
 
ge
n
er
al
ly
 
ra
n
ke
d 
v
el
o
ci
tie
s 
le
ss
 
th
an
 
1 
ft/
s 
as
 
o
pt
im
al
 
fo
r 
al
l l
ife
st
ag
es
 
ex
ce
pt
 
sp
aw
n
in
g,
 
w
hi
ch
 
w
as
 
ra
n
ke
d 
as
 
o
pt
im
al
 
be
tw
ee
n
 
1 
an
d 
3 
ft/
s 
(F
ig
u
re
s 
17
 
an
d 
18
).  
D
ep
th
s 
o
v
er
 
1 
ft 
fo
r 
ad
u
lt 
an
d 
juv
en
ile
s 
an
d 
be
tw
ee
n
 
0.
5 
an
d 
2 
ft 
fo
r 
fry
 
an
d 
sp
aw
n
in
g 
w
er
e 
ra
n
ke
d 
as
 
o
pt
im
al
 
(F
ig
u
re
s 
17
 
an
d 
18
).  
A
ll 
su
bs
tr
at
e 
w
as
 
co
n
sid
er
ed
 
su
ita
bl
e 
ex
ce
pt
 
fo
r 
sp
aw
n
in
g,
 
w
hi
ch
 
ge
n
er
al
ly
 
re
qu
ire
d 
sm
al
l o
r 
la
rg
e 
gr
av
el
 
fo
r 
su
ita
bl
e 
ha
bi
ta
t (
Fi
gu
re
s 
17
 
an
d 
18
). 
  
 
R
ed
ba
n
d 
tr
o
u
t, 
a 
U
SF
S 
se
n
sit
iv
e 
sp
ec
ie
s 
an
d 
n
at
iv
e 
to
 
Fi
v
em
ile
 
Cr
ee
k,
 
to
o
k 
pr
ec
ed
en
ce
 
o
v
er
 
br
o
w
n
 
tr
o
u
t i
n
 
o
u
r 
flo
w
 
re
co
m
m
en
da
tio
n
s.
 
 
R
ed
ba
n
d 
tr
o
u
t s
pa
w
n
in
g 
pe
rio
d 
(in
cl
u
di
n
g 
in
cu
ba
tio
n
) o
cc
u
rs
 
fro
m
 
M
ar
ch
 
to
 
Ju
ly
,
 
w
he
re
as
 
br
o
w
n
 
tr
o
u
t s
pa
w
n
 
in
 
th
e 
fa
ll 
bu
t e
gg
 
in
cu
ba
tio
n
 
co
n
tin
u
es
 
u
n
til
 
th
e 
fo
llo
w
in
g 
sp
rin
g 
(T
ab
le
 
2).
 
 
Th
e 
pe
rio
d 
o
f t
im
e 
th
at
 
fry
 
o
cc
u
r 
is 
sim
ila
r 
be
tw
ee
n
 
sp
ec
ie
s,
 
an
d 
juv
en
ile
 
an
d 
ad
u
lt 
lif
es
ta
ge
s 
ar
e 
pr
es
en
t a
ll 
ye
ar
 
fo
r 
bo
th
 
sp
ec
ie
s 
(T
ab
le
 
2).
 
 
To
ta
l a
n
d 
o
pt
im
al
 
fis
h 
ha
bi
ta
t w
as
 
sim
u
la
te
d 
fo
r 
br
o
w
n
 
an
d 
re
db
an
d 
tr
o
u
t f
ro
m
 
18
 
to
 
12
0 
cf
s 
(F
ig
u
re
 
19
 
an
d 
20
).  
Th
e 
ra
n
ge
 
o
f s
im
u
la
tio
n
 
w
as
 
lim
ite
d 
at
 
th
e 
lo
w
 
en
d 
to
 
th
e 
lo
w
es
t d
isc
ha
rg
e 
re
co
rd
ed
 
du
rin
g 
th
is 
st
u
dy
,
 
an
d 
at
 
th
e 
hi
gh
 
en
d 
by
 
o
v
er
ba
n
k 
flo
w
 
co
n
di
tio
n
s 
at
 
o
u
r 
cr
o
ss
 
se
ct
io
n
s,
 
ab
o
v
e 
w
hi
ch
 
w
e 
ge
n
er
al
ly
 
di
d 
n
o
t s
im
u
la
te
 
fis
h 
ha
bi
ta
t. 
 
D
isc
ha
rg
e 
in
 
Fi
v
em
ile
 
Cr
ee
k 
ge
n
er
al
ly
 
ra
n
ge
s 
fro
m
 
a 
su
m
m
er
 
ba
se
flo
w
 
o
f a
ro
u
n
d 
18
 
cf
s 
to
 
a 
hi
gh
 
o
f 
u
p 
to
 
24
0 
cf
s 
du
rin
g 
pe
ak
 
sp
rin
g 
ru
n
o
ff,
 
th
o
u
gh
 
w
at
er
 
ye
ar
 
19
94
 
w
as
 
a 
pa
rt
ic
u
la
rly
 
dr
y 
ye
ar
 
an
d 
di
sc
ha
rg
e 
n
ev
er
 
ex
ce
ed
ed
 
30
 
cf
s 
(F
ig
u
re
 
1).
 
 
Lo
n
g-
te
rm
 
m
ed
ia
n
 
m
o
n
th
ly
 
di
sc
ha
rg
es
 
ra
n
ge
d 
fro
m
 
a 
lo
w
 
o
f 1
8 
cf
s 
du
rin
g 
th
e 
su
m
m
er
 
ba
se
flo
w
 
m
o
n
th
s 
to
 
a 
hi
gh
 
o
f 4
4 
cf
s 
du
rin
g 
sp
rin
g 
ru
n
o
ff 
in
 
A
pr
il 
(T
ab
le
 
3)
.
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B
as
ed
 
o
n
 
PH
A
B
SI
M
 
m
o
de
lin
g,
 
re
db
an
d 
to
ta
l a
n
d 
o
pt
im
al
 
ha
bi
ta
t i
s 
st
ea
di
ly
 
re
du
ce
d 
as
 
flo
w
s 
re
ce
de
 
fro
m
 
ab
o
u
t 5
0 
cf
s 
to
 
18
 
cf
s,
 
o
u
r 
lo
w
es
t s
im
u
la
tio
n
 
po
in
t. 
 
B
ro
w
n
 
tr
o
u
t t
o
ta
l a
n
d 
o
pt
im
al
 
ha
bi
ta
t r
em
ai
n
s 
st
ea
dy
 
o
v
er
 
m
u
ch
 
o
f t
he
 
ra
n
ge
 
th
at
 
ha
bi
ta
t w
as
 
sim
u
la
te
d.
 
 
A
t a
n
y 
gi
v
en
 
flo
w
,
 
th
er
e 
w
as
 
m
o
re
 
ad
u
lt 
an
d 
juv
en
ile
 
re
db
an
d 
tr
o
u
t h
ab
ita
t (
to
ta
l o
r 
o
pt
im
al
) t
ha
n
 
br
o
w
n
 
tr
o
u
t h
ab
ita
t. 
 
M
o
n
th
 
by
 
m
o
n
th
 
jus
tif
ic
at
io
n
 
fo
r 
fin
al
 
fis
h 
v
al
u
es
 
ap
pe
ar
s 
in
 
Ta
bl
e 
3.
 
 
Re
fe
re
n
ce
s 
 B
o
yd
,
 
M
.
,
 
an
d 
D
.
 
St
u
rd
ev
an
t. 
 
19
96
.
 
 
Th
e 
sc
ie
n
tif
ic
 
ba
sis
 
fo
r 
O
re
go
n
’
s 
st
re
am
 
te
m
pe
ra
tu
re
 
st
an
da
rd
: 
 
co
m
m
o
n
 
qu
es
tio
n
s 
an
d 
st
ra
ig
ht
 
an
sw
er
s.
 
 
O
re
go
n
 
D
ep
ar
tm
en
t o
f E
n
v
iro
n
m
en
ta
l Q
u
al
ity
 
Re
po
rt
.
 
 M
ilh
o
u
s,
 
R.
 
T.
,
 
M
.
 
A
.
 
U
pd
ik
e,
 
an
d 
D
.
 
M
.
 
Sc
hn
ei
de
r.
 
 
19
89
.
 
 
Ph
ys
ic
al
 
ha
bi
ta
t s
im
u
la
tio
n
 
sy
st
em
 
re
fe
re
n
ce
 
m
an
u
al
 
-
 
v
er
sio
n
 
II
.
 
 
In
st
re
am
 
Fl
o
w
 
In
fo
rm
at
io
n
 
Pa
pe
r 
26
.
 
 
U
.
S.
 
Fi
sh
 
&
 
W
ild
lif
e 
Se
rv
ic
e,
 
B
io
l. 
Re
p.
 
89
(16
). 
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